The success of terrestrial carbon sequestration projects for rural development in sub- 30 Saharan Africa lies in the (i) involvement of local populations in the selection of woody 31 species, which represent the biological assets they use to meet their daily needs, and 32 (ii) information about the potential of these species to store carbon. Although the latter 33 is a key prerequisite, there is very little information available. To help fill this gap, the 34 present study was undertaken in four pilot villages (Kou, Dao, Vrassan and Cassou) in 35 Ziro Province, south-central Burkina Faso. The objective was to determine carbon 36 storage potential for top-priority woody species preferred by local smallholders. We 37 used (i) participatory rural appraisal consisting of group discussions and key informant 38 interviews to identify priority species and functions, and (ii) landscape assessment of 39 carbon stocks in the preferred woody species. Results revealed over 79 priority tree and 40 shrub species grouped into six functions, of which medicine, food and income emerge 41 as the most important ones for the communities. For these functions, smallholders 42 overwhelmingly listed Vitellaria paradoxa, Parkia biglobosa, Afzelia africana, 43 Adansonia digitata, Detarium microcarpum, and Lannea microcarpa among the most 44 important tree species. Among the preferred woody species in Cassou and Kou, the 45 highest quantity of carbon was stored by V. paradoxa (1,460.6 ±271.0 kg C ha -1 to 46 2,798.1±521.0 kg C ha -1 ) and the lowest by Grewia bicolor (1.6±1.3 kg C ha -1 ). The 47 potential carbon stored by the preferred tree communities was estimated at 5,766.2 Mg 48 C ha -1 (95% CI: 5,258.2; 6,274.2 Mg C ha -1 ) in Kou and 6,664.0 Mg C ha -1 (95% CI: 49 5,810.2; 7,517.8 Mg C ha -1 ) in Cassou. The findings of this study will help design data-50 based development of biocarbon projects, which are rare in the West African Sahel 51 despite being considered as one of the most impactful climate change resilient 52 strategies. 4 53
Introduction
where D = the quadratic mean diameter; dbh i = the diameters of the measured stems.
209
Tree heights were estimated using a pole or a clinometer. To estimate aboveground tree 210 biomass (AGB), tree species with height ≥ 3 m were considered as containing the 211 greater portion of aboveground biomass [37] [38] . Since allometric equations are not 212 available for most of the species, AGB was estimated using the generalized allometric 
215
Where H = height (m); dbh = diameter at breast height; WD = wood density (g cm -3 ).
216
The getWoodDensity function from the BIOMASS package was used to assign a wood 217 density value to each taxon using the global wood density database as a reference [40-218 41]. By default, getWoodDensity assigns to each taxon a species-or genus-level average 219 if at least one wood density value in the same genus as the focal taxon is available in 220 the reference database [42] . To upscale from the tree level to the site level (100 km 2 or 221 10,000 ha), the predicted AGB was first calculated at the cluster scale (100 ha) and 222 averaged based on the total number of plots. The AGB (Mg ha -1 ) was further upscaled 223 to the study site level (10,000 ha) by applying the surface expansion factor (100). For 224 carbon stock determination, the AGB (Mg ha −1 ) was converted by applying a carbon 225 conversion factor of 0.5 [43] [44] .
226
Data processing and statistical analyses 227 Statistical analyses were done in the R statistical software package, version 3.3.2 [45] .
228
Statistical assumptions were explored visually as proposed by Zuur and colleagues [46] .
229
We first checked for normality among the different variables using the Shapiro-Wilk 230 normality test. To identify farmers' preferences for trees and shrubs based on their 231 functions in households, we next processed the data collected from the participatory 232 group discussions to derive key variables, including the number of very useful or top-233 priority species, total species richness per gendered group, and tree function scores. We 234 also tested the influence of the villages on the number of very useful species, species 235 richness and tree function scores using village as a random factor.
236
As some data were not normally distributed, Wilcoxon Rank Sum test was used for 237 probing the statistical differences between two variables and Kruskal-Wallis Rank Sum 238 test was used for more than two variables.
239
Two Principal Component Analyses were performed using the FactoMineR package to 240 (i) determine the relationship between tree functions (Medicine, Food, Sale, Energy, the measured variables (scores of gender groups for each function) across the four 244 villages.
245
The "computeAGB" function from the BIOMASS package has been used to calculate 246 the AGB. Statistical analyses were performed at a significance level of 0.05.
247

Results
248
Floristic diversity and preferences for tree functions 249 In total, 79 woody species representing 65 genera and 26 families were listed by 250 respondents in the four villages as important tree and shrub species (See S1 Table) . The Furthermore, it revealed relationships between "Food" and "Sale", and between 294 "Energy" and "Medicine" with "Fodder" representing the third isolated group (Fig 5) .
villages, but listing the species and species preferences varied according to gender and 319 from one village to another. Men and women together in Vrassan named the most 320 species, with 20 out of 28 listed as preferred. In contrast, Figure 6 showed that the first two axes of the PCA biplot accounted for a 346 total variance of 67.6%. Woody vegetation attributes such as "Energy" and "Sale" were 347 significantly correlated to Axis 1 of the biplot, indicating that women are strongly 348 related to the collection of wood for fuelwood used for their own needs and for sale of 349 the surplus to generate income (Table 5 ; Fig 6) . The second axis correlated positively 
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